Evidence that TRH stimulates secretion of TSH by two calcium-mediated mechanisms.
Thyrotropin-released hormone (TRH) stimulation of thyrotropin (TSH) release from mouse thyrotropic tumor (TtT) cells is dependent on Ca2+. We demonstrate that TRH action in TtT cells does not require extracellular Ca2+ but that Ca2+ influx induced by TRH can augment TSH secretion. TRH caused a 46% increase in 45Ca2+ uptake by TtT cells in medium with 100 micro M Ca2+. The increment in 45Ca2+ uptake caused by TRH was dependent on the concentration of Ca2+ in the medium. In contrast to the effect of 50 mM K+, which also causes Ca2+ influx, TRH caused 45Ca2+ efflux and TSH release from TtT cells even when the concentration of Ca2+ in the medium was lowered below 100 micro M. TRH stimulated TSH release during perifusion in medium in which the free Ca2+ concentration was lowered to approximately 0.02 micro M, and reintroduction of Ca2+ into the medium simultaneously with TRH markedly increased TSH release. We suggest that TRH may affect Ca2+ metabolism in TtT cells by both extracellular Ca2+-independent and -dependent mechanisms and that this dual mechanism of action serves to augment further TSH secretion induced by TRH.